





Manufacturing

1 Drilling Aspect Ratio - Drilled Hole Size
2 Min. Drilled Hole Size (vias)
3 Min. Finished Hole Size (vias)
4 Min. Outer Layer Via Land Size
5 Min. Inner Layer Via Land Size
6 _Min. Via Relief on Power/Ground Planes
7 Min. Blind/Buried Via Land Size
8 Min. Blind/Buried Via Hole Size (Drilled
. Outer Layer Line Width
10 Min. Inner Layer Line Width
. Outer Layer Line to Line Spacing
12 Min. Inner Layer Line to Line Spacing
13 Min. Line to Via Land Spacing
14 Layer to Layer Registration Tolerance

Standard Advanced Emerging
Products Products Products
1999 1999 1999+

10:1 11.5:1 12:1

.003

.003

.004
+/-0.004 .0035

2000
141

.001
.0015
.003

2001 2002
151

.001
.0015 .001
.002 .002




Standard Advanced Emerging
Manufacturing Products Products Products
1999 1999 1999+ 2000 2001 2002
15 Min. Component Pitch .019 .008 .005 .006 .005 .004
16 Max. Overall Board Thickness .250 .500 1.080 1.080 1.080 1.080
17 Min. Dielectric Thickness .0027 .0022 .002 .0017 .0015 .0012
19 Clearance per Side .0045 .0035 .0025 .0025 .002
20 Line to SMT Minimum Space
21 Min. Base Copper Weights
22 Average Layer Count
23 Dimensions - FAB O.D. 18x24 22x34 22x34 22x34 22x36 22x38
24 Fabrication Radius .031 .016 .010 .0120 .012 .010
25 Warpage (Design Dependant 1% 0.7% 0.5% 0.5% 0.5% 0.5%
26 Tolerance-Plated Holes (Design Dependant) +/-.003 +/-.002 +/-.002 +/-.002 +/-.0015 +/-.001
27 Impedance Tolerance +/-10%  +/- 7% +/-5%  +/-5% +/-5%  +/-5%

1 Min. Component Pitch .019 .010 .005 .005 .003 .00

Universal Probe Probe Probe Humbird Humbird




Material
Pencil Har dness
Solder Shock 270°C
Flammability
Dielectric Strength
Dielectric Constant
Dielectric L oss
Tg(DSC)
CTE below Tg
above Tg
Decomposition Temperature
Copper Adhesion

Epoxy Dry film, 2.5 mils
8H

20 sec

UL 94 V-0

4000 V/mil

3.30 100 MHz 3.19
1.13e2100 MHz 1.10e2
118°C

78 ppm

176 ppm

340°C

1100 grams/cm

HDI 8s 2p, 1 build up layer each side




HDI Photo Image Dielectric Process

Core fabrication Photo Image,
Layup Develop and Cure
PID
]
[ ]
Sub multilayer
lamination
Y‘ Plate, Image
Drill, Plate T
(buried holes are :I E—:r

filled with resin), Image

i Lamination with PID

_————
Soldermask &
Finish application

HDI Laser or Mechanical Drill Process

Core fabrication

eV Laser Drilling
Sub multilayer
lamination
Plate, Image
Drill, Plate, Image
Lamination with RCF Soldermask &

or with prepreg-+foil
(buried holes are
subsequently filled
with resin)

Finish application
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HDI Photo & Laser Drill Process

Micro Via
- experiencesince 1994
- volume manufacturing (6000 sgm/month)

High density inter connects ,«gzn .
- buried vias/ buried boards __3.,3
- Micro BGA / CSP =
-3 mil lines/ spaceson all layers =1
- electrical test capabilities &Ea
- registration capabilities =
- 2layersmicrovia available [8 [ Nel Il = °=‘
- Stacked microvia available | 2 O
9 »

Lamination with
Resin Coated Foil

Copper Reduction

Copper and Dielectric
“Drilling”

with Nd-Yag Laser
(120 vias per sec)

HDI Multi Layer Photo Process

- Prototype Capability installed
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